Regulation of specific DNA binding by p53: evidence for a role for O-glycosylation and charged residues at the carboxy-terminus.
The carboxy-terminus of p53 contains a basic region which represses DNA binding, and this repression can be relieved by PAb421, an antibody against the basic region. The EB-1 human cell line contains wild type p53 protein which fails to express the PAb421 epitope and is highly active both in biological assays and in DNA binding assays. We show by wheat germ agglutinin chromatography and galactosyl-transferase labelling that this p53 is O-glycosylated, and that at least one of the sugar residues masks the PAb421 epitope, as demonstrated by recovery of reactivity with PAb421 after digestion of Western blots of EB-1 cell extract with hexosaminidase. A minor population of p53 molecules in EB-1 cells lacks the modification, and there is a correlation between the ability to bind DNA with high affinity and masking of the PAb421 epitope. We also show that strongly positively charged peptides, including short peptides from the basic region of p53, can derepress DNA binding, probably by disruption of an intramolecular interaction involving the basic region. We propose that any intervention which prevents this intramolecular interaction, including addition of bulky residues such as sugar groups, can activate DNA binding by p53.